Excessive mounting behaviours amongst pigs cause a high risk of poor welfare, arising from 10 skin lesions, lameness and stress, and economic losses from reduced performance. The aim of 
Introduction

28
Mounting behaviours in pigs can be defined as when a pig lifts its two front legs and puts the 29 two legs or its sternum on any part of the body or head of another pig; the mounted pig may 30 stand or sit down during the mounting or move away to avoid being mounted (Hintze et al., 
Image processing
106
In this study CCTV cameras were used, and distortions are common for the low-end lenses of 107 such cameras (Geys and Gool, 2007) . In order to remove barrel distortion in the images, 
116
First step: in order to extract foreground objects (pigs) from the background (pen), a 117 background subtraction method was used.
118
Second step: a global threshold was applied using Otsu's method (Otsu, 1979 ) and the 119 threshold was used to convert the greyscale image into a binary image.
120
Third step: disk structure of erosion and dilation for smoothing the edges was used, and then 121 small objects were removed from images by applying a morphological closing operator The detection rule for pig mounting events in frame sequences is based on distance between 130 pigs, as normally a mounting pig gets close to another pig and then lifts its two front legs and 131 puts them on any part of the recipient or mounted pig (Fig. 2) . The mounted pig may stand, 
140
In order to find the distance between two pigs in a mounting event, it was necessary to 141 identify the head, tail and two sides of pigs. As a tool, analysis of the body contour of a pig Matrix of head and/or tail for n pigs (T, H):
157
Matrix of pig sides for n pigs (S, S): . .
. .
. . diagram, the length of each pig was around 80 (pixels) (see Table 1 ) and, as the mounting 
249
The result obtained from the validation of the algorithm shows a good mounting detection 250 rate with satisfactory sensitivity (94.5%), specificity (88.6%) and accuracy (92.7%).
251
According to the criteria of 
